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Case Study 

Mass media information can 
facilitate early diagnose of hereditary 
angioedema: Case series study 


Abstract 

Background: A patient's motivation for consulting a physician is paramount to the first steps of 
achieving an early diagnosis of hereditary angioedema (HAE). Understanding what triggers this motivation 
can help in the design of strategies to increase the number of visits to a specialist physician following early 
symptoms of HAE. The aim of the present study was to identify the reasons that led patients to seek the 
opinion of an HAE expert physician. 

Methods: The number of patients who had visited a specialist outpatient clinic for HAE was determined. 
All patients were asked what motivated them to seek medical consultation. Clinical data and blood samples 
were collected to establish a diagnosis. 

Results: Seventy patients visited the clinic within a 30-month period between August 2015 and January 
2018. Seven of these patients were diagnosed with HAE. The main source of evidence that prompted the 
visit to the specialist clinic was websites (67.1 %), followed by newspapers (1 5 . 7 %) and information provided 
by the home doctor (14.2%). The number of patients per month increased after a rise in the number of 
publications about HAE in newspapers and websites. 

Conclusion: Mass media publications are an efficient way to motivate patients to visit an HAE expert 
physician. 


Abbreviations 

ACE: Angiotensin Converting Enzyme; Cl-INH: Cl- 
Inhibitor; HAE: Hereditary Angioedema; Ig: Immunoglobulin; 
NPO: Non-Profit Organization; Nsaids: Non-Steroidal Anti- 
Inflammatory Drugs 

Background 

Angioedema is defined as localized and self-limiting 
edema of the subcutaneous and submucosal tissues resulting 
from a temporary increase in vascular permeability. Clinically, 
angioedema involves the skin, airway and gastrointestinal 
tract among other organs[i], and symptoms can arise from 
different pathological mechanisms [2]. Mast cells play a crucial 
role in the majority of cases of angioedema. Since mast cell 
degranulation elicits the release of various inflammatory 
mediators, such as histamine, leukotrienes and prostaglandins, 
mast cell-mediated angioedema is usually controlled with anti¬ 
histamines or corticosteroids. Drug-induced angioedema can 
occur as a side-effect of treatment with angiotensin converting 
enzyme (ACE) inhibitors as they block the degradation of 
bradykinin. In addition, some patients who regularly use 


non-steroidal anti-inflammatory drugs (NSAIDs) may also 
present with angioedema (NSAIDs intolerance) [3]. Acquired 
angioedema, which is primarily observed in adult and elderly 
patients, is associated with lymphoproliferative disorders that 
produce auto-antibodies against Ci-inhibitor (Cl-INH) [4]. In 
addition, immune complexes and cryoglobulins can directly 
activate the classical pathway resulting in the consumption of 
Cl-INH [5,6]. Since Cl-INH is a strong inhibitor of activated 
factor XII and plasma kallikrein [7], decreased Cl-INH function 
or plasma levels leads to excessive bradykinin production, 
which increases vascular permeability resulting in angioedema. 

Hereditary angioedema (HAE) type I and II is a potentially 
life-threatening rare disease that results from mutations of the 
gene encoding Cl-INH. Although HAE has been recognized as 
a Japanese Intractable Disease, our previous Japanese survey 
confirmed that the time to diagnosis was unacceptably long, 
being more than 13 years[8]. Plasma derived Cl-INH concentrate 
is the first-line treatment for acute HAE attacks, and has 
been the only drug available through the Japanese healthcare 
system for 25 years. Since clinical trials of subcutaneous self¬ 
administration of icatibant for acute attacks, and intravenous 
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self-administration of plasma derived Ci-INH for long-term 
prophylaxis have been completed, these drugs are likely to be 
approved in the near future in Japan. Once these therapies are 
approved, the goal of disease management in Japan will shift 
from the control of acute attacks to the improvement of HAE 
patients’ quality of life. 

In contrast to lifestyle-related diseases such as diabetes, 
hypertension or hyperlipidemia, HAE cannot be diagnosed 
through yearly health checkups. Thus, an accurate diagnosis is 
dependent in part on the knowledge of the consulting physician. 
Physicians and other healthcare professionals have been 
educated on the distinct symptoms and laboratory findings 
associated with HAE [8,9], therefore, in order to achieve a 
prompt and accurate diagnosis of the disease, it is critical we 
understand how to encourage patients to visit an expert. In the 
present study, we explored what motivated patients to visit a 
specialist outpatient clinic for HAE. 


normal in asymptomatic patients aged 12 months or older who 
had not recently received Ci-INH infusions; (2) two separate 
recordings of Ci-INH functional levels <50% of normal in 
asymptomatic patients aged 12 months or older who had not 
recently received Ci-INH infusions; and (3) a mutation in the 
Cl inhibitor gene that affects protein synthesis and/or function. 
Using this approach, HAE was diagnosed if there was evidence 
of one major clinical criterion and one laboratory criterion. 
Practical differential diagnosis was performed using distinct 
reference points for each angioedema (Figure 1). 

Media publications and/or press releases about HAE in 
Japanese newspapers and websites were calculated from 
August 2015 to January 2018. Web articles containing the term 
“hereditary angioedema” were searched and pharmaceutical 
companies were requested to calculate their web articles. The 
numbers of media publications and/or press releases and the 
breakdown of patients’ diagnoses were analyzed per month. 


Methods 

The HAE outpatient clinic in the Saiyu Soka Hospital 
(Saitama, Japan) was established in August 2015 and 
information about the clinic was simultaneously published on 
the hospital website. The number of patients who visited the 
clinic between August 2015 and January 2018 was determined; 
all patients were asked what had motivated them to seek 
consultation at the HAE clinic. 

All patients had a confirmed diagnosis of angioedema 
from their own photographs of the angioedema site(s) and/or 
referrals from their general physician. Additional information 
on the patient’s past medical history, including age of 
angioedema onset, family history of angioedema and location 
of past angioedema episodes, was collected. In particular, 
past symptoms of acute or chronic urticaria, prodromal 
erythema marginatum, effectiveness of antihistamines and/or 
corticosteroids, estrogen-induced angioedema, menstruation- 
related angioedema, and habitual drug use were recorded. 

At the first consultation, blood samples were obtained from 
all patients under normal conditions, and laboratory data for 
white blood cells, eosinophils, red blood cells, hemoglobin, 
hematocrit, serum creatinine, total protein, albumin, 
immunoglobulin (Ig) G, IgM, IgA, and IgE, cryoglobulin, C3, 
C 4 , and C-reactive protein were collected. For differential 
diagnosis, serum concentration of immune complex (using a 
Ciq-binding assay) and anti-nuclear antibody were evaluated. 
Functional levels of Ci-INH were determined using a 
chromogenic assay (Sysmex, Hyogo, Japan). 

Diagnosis of HAE was confirmed using the diagnostic 
criteria described by Agostoni et al.jio], in addition to the 
Japanese guidelines published in 2010 [11]. Within these 
guidelines, the major clinical criteria are: (1) self-limiting, 
non-inflammatory subcutaneous angioedema without major 
urticarial rash, often recurrent and often lasting more than 12 
hours; (2) self-limiting abdominal pain without clear organic 
etiology, often recurrent and often lasting more than 6 hours; 
and (3) recurrent laryngeal edema. Minor clinical criteria are 
a family history of recurrent angioedema and/or abdominal 
pain and/or laryngeal edema. Laboratory criteria include: (1) 
two separate recordings of Ci-INH antigenic levels <50% of 


The study was conducted in accordance with the Declaration 
of Helsinki (1995) and was approved by the Institutional Review 
Board at Saiyu Soka Hospital. Written informed consent was 
obtained from all participating patients. 

Results 

Up to January 2018, a total of 70 patients (male, n=2i; 
female, n=49; mean age, 44.8117.5 years) had visited the HAE 
outpatient clinic (Table 1). The age range was ‘0 to 19’ (7.1%) 
to ‘80 or older’ (1.4%). The most cited source that motivated 
patients to seek a consultation in the HAE outpatient clinic was 
websites (67.1%), followed by newspapers and information 
provided by home doctors, 15.7% and 14.2% respectively (Table 
1). Two children (2.8%) were suspected and brought to the 
clinic by their father who had a diagnosis of HAE. 

Five patients (7.1%) were excluded because their symptoms 
did not match the diagnostic criteria for angioedema (Table 2). 
These patients were diagnosed with heart failure, lymphedema 
and erythema based on their present and past medical history 
and skin examination. The dominant diagnosis was mast cell- 
mediated angioedema (45 patients; 64.2%). Drug-induced 
angioedema, idiopathic angioedema and NSAID intolerance 
were each less than 8% of cases (Table 2). A small number 


Primary diseases 


Reference points 



Younger onset angioedema, family history of 
angioedema, low CI-INH function, low C4 
concentration 


| Autoimmune diseases | «— 


Arthritis, fever of unknown origin, erythema, 
hyper gamma-globulinemia, antinuclear antibody, 
immune complex, cryoglobulin 



Bone marrow disorders 
Lymphoproliferative diseases 


Drug-induced angioedema 


Paraproteinemia, differential count of leukocytes, 
cryoglobulin 


Angioedema recurs whileundertreatement with 
certain drugs (angiotensin converting enzyme 
inhibitors. Nonsteroidal anti-inflammatory drugs). 
Angioedema disappeared when the drugs is stopped 


| Mast cell-mediated angioedema | «— 


History of allergy, sometimes accompanied with 
urticaria and/or anaphylaxis, responsive to anti¬ 
histamine drugs and /or corticosteroids, 
eosinophilia, high concentration of IgE 


Idiopathic angioedema p - Diagnosis by exclusion 


Figure 1: Differential diagnosis of angioedema. 

Clinical reference points used to assess patients on their first visit to the HAE 
outpatient clinic. 
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of patients had a combination of two diagnosis such as mast 
cell-mediated angioedema plus drug-induced angioedema or 
idiopathic angioedema plus NSAID intolerance (4.3% and 1.4%, 
respectively). Seven (10%) patients were diagnosed with HAE 
(Table 3). Of these, five were adults and two were children who 
came from the same family. Three patients had an independent 
family history of angioedema. All HAE patients had low 
functional Ci-INH levels and a low concentration of serum C 4 
(Table 3). The range of the interval from onset of symptoms to 
diagnosis was 0 to 55 years. Patient 5 was asymptomatic, and 
had not had an apparent onset of angioedema (Table 3). 

The analysis of mass media publications identified five 
educational websites about HAE (Figure 2), including two non¬ 
profit organizations (NPO), “CREATE” (http://www.create20ii. 
jp/message.html) and “HAEJ” (https://haej.org), one patient 
association, “Kumimu” (http://www.create2011.jp/kumimu/ 
activity.html), and one website run by a pharmaceutical 
company, “HAE Information Center” (http://www.hae-info. 


Table 1: Patient characteristics and reasons for seeking consultation. 

N=70 

Gender, n (%) 

Male 

21 (30.0) 

Female 

49 (70.0) 

Mean age, years (SD) 

44.8 (17.5) 

Age group (years), n (%) 

0-19 

5(7.1) 

20-39 

19 (27.2) 

40-49 

31 (44.3) 

60-79 

14(20.0) 

>80 

1 (1.4) 

Reason for seeking consultation, n (%) 

Online search (website) 

47 (67.1) 

Newspaper article 

11 (1 5.7) 

Information by home doctor 

10(14.3) 

Recommendation by relatives with family history of HAE 

2 (2.9) 

HAE, hereditary angioedema; SD, standard deviation. 


Table 2: Patient diagnoses. 

Diagnosis 

n (%) 

HAE 

7(10.0) 

Mast cell-mediated angioedema 

45 (64.3) 

Drug-induced angioedema 

5(7.1) 

Mast cell-mediated + Drug-induced angioedema 

3 (4.3) 

Idiopathic angioedema 

4 (5.7) 

Idiopathic angioedema + NSAIDs intolerance 

1 (1.4) 

Other 

5(7.1) 

HAE, hereditary angioedema; NSAID, non-steroidal anti-inflammatory drug. 


Table 3: Individual HAE patient demographics. 


Patient 

number 

Age 

Gender 

Family history 
of angioedema 

Cl-INH 

function’, 

% 

C4*, 

mg/ 

dL 

Interval from disease 
onset to diagnosis, years 

1 

65 

F 

No 

<25 

10 

55 

2 

68 

F 

Yes 

<25 

3.7 

43 

3 

52 

F 

Yes 

<25 

2.6 

37 

4 

5 

M 

Yes 

34 

11.8 

0 

5 

7 

F 

Yes 

34 

8.1 

asymptomatic 

6 

42 

M 

No 

59 

13.7 

20 

7 

39 

F 

Yes 

<25 

4.6 

15 

’Normal range: 50-140%; ’Normal range: 14-36 mg/dL; Cl-INH, Cl-inhibitor. 



(month/year) 


Figure 2: Number of mass media publications on HAE and number of visitors per 
month. The number of visitors to the HAE outpatient clinic was higher after periods 
of increased HAE publications. 


jp). These websites were available before the start of our study. 
Another website established by a pharmaceutical company, 
“Hare-Fukutsuu NAVI” (https://www.harefukutsuu-hae.jp), 
went live in April 2017. These websites contained information 
on the typical symptoms and therapeutic options for HAE, 
and also linked to each other. The secretariats of “CREATE” 
and “HAEJ” introduced an HAE expert physician, while “HAE 
Information Center” and “Hare-Fukutsuu NAVI” listed the 
medical centers visited by HAE experts. 

Twenty-three HAE articles were found in newspapers, of 
which 18 were in local newspapers and five were in national 
circulations. In addition, 64 web articles had been published; 
35 articles were intended for medical professionals, 26 for 
the general public and three were on-line versions of printed 
newspaper articles. The timing of these publications clustered 
in two periods, the first from April to August 2016, and the 
second from February to June 2017. An increase in the number 
of visitors to the HAE outpatient clinic was observed after each 
of these clusters of publications and continued for 4-5 months 
(Figure 2). Particularly in the second period, the number of 
visitors increased after the launch of the new pharmaceutical 
company website, “Hare-Fukutsuu NAVI”. In general, no 
fewer than 1-2 patients per month visited the HAE outpatient 
clinic (Figure 2). 

Discussion 

To our knowledge, this is the first study that investigated 
the relationship between mass media information and 
diagnosis of HAE. The results showed that patients turn to 
mass media to search for information when suffering from 
unfamiliar symptoms. The study revealed that the majority 
of patients who visited the HAE outpatient clinic from August 
2015 to January 2018 did so as a result of articles published 
in mass media, the majority of which were articles published 
on websites. The number of visiting patients increased during 
and after two clusters of publication of articles in newspapers 
and websites. Websites from NPOs, a patient association 
and pharmaceutical companies were a basic source of HAE 
information for the patients. Furthermore the publication of 
articles in newspapers or websites was a very effective tool to 
motivate patients to seek expert advice. 
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The first step to making an accurate diagnosis of HAE is to 
confirm the symptoms are certainly angioedema. Even though 
patients are unable to easily differentiate between angioedema 
and other dermatological conditions such as erythema, cardiac 
edema or varicosis, only a small proportion of patients who 
visited the outpatient clinic did not present with angioedema. 
Because educational websites include the typical symptoms 
of HAE, non-angioedema patients might be excluded prior to 
visiting the clinic. 

A few patients (10%) were diagnosed with HAE. The early 
diagnosis of HAE facilitated the provision of a suitable medical 
environment to receive adequate therapy. Moreover, in some 
cases following the diagnosis, blood relatives were also tested 
for HAE. Since mass media reaches a broad population, it can 
be used effectively to increase awareness and education of rare 
diseases and to prompt patients to seek medical expert advice. 

Except for the two pediatric patients, the period between 
onset of symptoms and HAE diagnosis was 15-55 years. This 
is congruent with previous Japanese studies reporting a highly 
variable delay between symptom onset and diagnosis[8, 12]. 
The estimated prevalence of HAE is 1 in 50,000 people, with 
no reported differences among different ethnic groups [13]. 
Accordingly, in Japan an estimated 2,000 to 3,000 people will 
have HAE. However, unofficial data from several pharmaceutical 
companies showed that the number of diagnosed HAE cases are 
estimated to be only 470. Therefore, there is an unmet need to 
design efficient strategies to identify those with HAE. 

The main limitation of this study is that the laboratory 
test of Ci-INH and Ciq antigenic levels is not approved by the 
Japanese healthcare system and is not routinely performed to 
diagnose HAE. Although, the Agostoni’s diagnostic criteria[io] 
is valid without testing for antigenic Ci-INH levels, in recent 
guidelines, low Ciq level is listed as an exclusion criterion for 
acquired angioedema [13]. HAE patients often present with low 
Ciq levels [14], however, this does not always exclude acquired 
angioedema. 

Since our single-center survey was carried out, a total of 
four additional outpatient clinics for HAE have been established. 
These patient-centered initiatives may stimulate an improved 
environment for HAE patients. 

Conclusion 

Mass media publications are an efficient way to motivate 
patients to visit an HAE expert physician. 
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